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(57) Abstract 

A multifunction computerized sorcnphwic (100) provides on-line transaction capability for credit card transactions. A highly reliable 
signature verification scheme utilizes a verification method (64) based upon the writing dynamics of the making of the signanire. thus 
providing security for die vendor as well as protecting the user. Additional feamres whidi enhance the utility of die screcnphone include an 
answering machine (60) which uses digitized votec recordings, which arc compressed so that It is practical to use low cost readily avaUablc 
floppy drive technology. PCMQA ports (130. 140) further enhance the flexibility of the screcnphone by allowmg the user to attach various 
external devices, such as PDA memory (142), an extemal keyboard (66) and a magnetic stripe reader (132) for credit card purchases. 
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Description 
Multifunction Screenphone 

5 Technical Field 

The present invention relates generally to 
telephone sets^ and more specifically to a computer-based 
telephone set. 

10 Background of the Invention 

Scientists and engineers during the past two 
decades r and more recently the business community, have 
used the telephone network as the infrastructure to 
create what are now being recognized as the building 

15 blocks of the information superhighway. A key element is 
the ability to provide the variety of services that will 
be needed to attract the consumers, whose acceptance and 
continued use of the system will be essential to the 
success of this undertaking. 

20 Equipped with a personal computer and a modem 

to connect to the telephone network, a person can readily 
get onto the Internet and gain access to a vast 
world-wide network of information stored on computers 
that are variously maintained by educational institu- 

25 tions, commercial enterprises and even private citizens. 

Numerous commercial on-line information services, such as 
America Online, Compuserve, E-World, Prodigy, etc., 
maintain their own databases, providing access to large 
stores of information for their registered users. The 

30 recently developed World Wide Web offers features not 

available on the internet, and has attracted businesses 
which use the Web as a means of reaching a customer-base 
that is limited only by the extent of the network. Such 
access holds great potential, both for businesses desir- 

35 ing to reach the consumer and for consumers who benefit 
from the increased competition. 
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In an attempt to take advantage of the opportu- 
nities presented by these new consumers, much effort is 
being expended by electronics companies in the develop- 
ment of pen-based smartphones or screenphones : tele- 
5 phone/computer hybrids with large LCD displays. These 
devices are being developed to serve as vehicles though 
which interactive information services can be offered 
over the phone lines. 

In the consumer market, the telephone network 

10 has simplified and increased the efficiency for consumers 
making credit card purchases. Credit card verification 
at the point of sale used to involve looking up the 
credit card number in a book to determine whether the 
number was valid. This was a time consuming procedure 

15 that was prone to error and provided limited information. 
Modern point of sale credit card systems, deployed in the 
vast majority of retail stores, employ a magnetic stripe 
reader to obtain credit card information from the mag- 
netic stripe of the purchaser's credit card. Using a 

20 telephone data link to the card-issuing institution, the 
card can be quickly verified and additional information 
such as available credit can be provided. The use of 
these credit card readers, however, is not limited to the 
retail store. For example, U.S. Patent No. 5,311,302 to 

25 Berry et al. describes an interactive video terminal for 
use in a passenger vehicle, such as an airplane. The 
terminal includes a credit card reader for the payment of 
ordered items made through the terminal. 

Home shopping in the U.S. currently generates 

30 $60 billion in annual revenues. Deploying credit card 
systems in the home would be beneficial to both the 
consumer and the retailer. However, losses due to 
fraudulent credit card purchases outside of home shopping 
is on the order of 1% per annum. Applying this rate to 

35 the home market translates to potential annual losses of 
$600 million. The threat of such losses due to credit 
fraud poses a barrier to the continued use and the 
potential expansion of home shopping systems. 
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What is needed is a computer based telephone, 
also known as a screenphone or smartphone, that offers 
convenience of use, a high degree of security and a 
useful and flexible feature set. At the same time it is 
5 desirable to provide a system that offers low production 
costs so that the savings can be passed on the consumer. 

Summary of the Invention 

In an embodiment of the present invention, a 

10 computer based telephone device includes a base unit and 
an optionally cordless handset. The base unit includes a 
computing unit, means for obtaining credit card informa- 
tion and an answering system capable of digitizing and 
storing incoming voice messages on floppy disks. The 

15 computing unit includes system software stored in ROM, a 
floppy drive, RAM and a display. The computing unit 
further includes two PCMCIA slots. Type I and II. The 
display may include a touch sensitive pad, so that user 
input may be through a pen-based device or a virtual 

20 keyboard displayed on the display screen. Alternatively, 
an external keyboard may be plugged into the PCMCIA type 
II slot. 

The answering system of the present invention 
provides digital compression of the digitized voice 

25 messages so that storage on floppy disks is practical. 

The PCMCIA slots, however, offer a variety of methods for 
storing received voice messages other than floppy disks. 
For example, a PCMCIA type I slot may be used for con- 
necting a PDA type memory card such as flash RAM". The 

30 answering system may be a separate machine, or may be 
implemented partially or entirely in software. 

The credit card means may include a magnetic 
stripe reader, such as those typically used in retail 
stores, that is capable of communicating along the 

35 telephone line. Alternatively, the credit card informa- 
tion may be obtained through software, whereby the user 
is queried for the pertinent information. A connection 
to the telephone line enables the computing unit to 
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communicate with the credit card company to confirm or 
deny access to the card. 

In order to prevent fraudulent use of credit 
cards, a signature verification system is included in the 
present invention. One such verification method is 
described in U.S. Patent No. 5,202,930 to Livshitz et al. 
The Livshitz et al. method records the dynamics of the 
scriber as the signature is made. In this way, a forger 
who can faithfully reproduce a person's signature is not 
likely to exhibit the same writing dynamics as those of 
the owner of the signature, and so can be readily de- 
tected. 

The present invention is more fully explained 
by the following drawings and the accompanying descrip- 
tion of the best mode contemplated for practicing the 
invention. Similar elements depicted in the various 
figures of the drawings are represented by like reference 
numerals . 

Brief Description of the Drawings 

Fig. 1 shows a general organization of a 
telephone of the present invention. 

rigs. 2A and 2B illustrates a preferred embodi- 
ment of a telephone in accordance with the present 
invention . 

Best Mode of Carrying Out the Invention 

A general organization of the computer based 
telephone of the present invention is shown in Fig. 1. 
At the heart of the telephone is a processing unit driven 
by a real time operating system 1, which provides various 
low level operations such as memory management, I/O 
management, and graphics primitives. The system includes 
features 2, 3 such as a main menu for selecting among the 
various applications, a call status which monitors the 
progress of call, a directory of phone numbers and 
addresses, a phone log for making notes during a phone 
call, an answering machine function, fax and e-mail 
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capability, and a calendar/datebook for scheduling 
appointments and other events. In addition, support 
utility applications are provided, including a virtual 
keyboard, a notepad program, a calculator, a world clock, 
5 a system set-up utility, a security lock-out utility, a 
backup program, and a signature capture program. As the 
technology becomes available and is made affordable, it 
is contemplated that voice recognition features will be 
included. Hardware links 4 include a telephone, a modem, 

10 a pen-based input screen and PCMCIA slots. The intercon- 
nections among these elements and their operation will 
now be described. 

Figs. 2A-2B show an embodiment of the telephone 
100 of the present invention. A telecommunications line 

15 10 from the Central Office (CO) of the telephone company 
provides a telecommunications channel to the user. The 
telecommunications line 10 is typically a telephone line, 
known in the industry as a twisted-pair. However, it 
should be apparent that as advances in the technology are 

20 made, affordable access to higher capacity and higher 

speed networks such as provided by ISDN and optical fiber 
cable will be possible. Continuing, the telephone line 
10 from the CO terminates at a termination point 12 
which, for example, may be an RJ-11 telephone jack 

25 typically found in most homes. In the case of an ISDN 
line, the termination point 12 is likely to be an NTl 
interface. 

The internal wiring 14 is coupled to various 
telecommunications interface components of the telephone 

30 100. A telephone unit 30 provides the standard telephone 
functions for the user. The telephone unit 30 is a 
standard telephone set, and may include a cordless 
handset. Whether cordless or not, the handset contains a 
button set for placing calls. Other typical interface 

35 components include an analog-to-digital and a digi- 
tal-to-analog converter 162, 164, a digital tone 
multifrequency (DTMF) generator 166 and a ring-detect 
circuit 168. These components 162-168 are coupled to a 



04/01/2004, EAST Version: 1.4.1 



wo 97/05731 



PCT/US96/12329 



re- 
processing unit 122 r which in the embodiment of Fig. 2A 
is shown as a digital signal processing (DSP) unit. A 
DSP is preferred over a conventional CPU because of the 
need for high speed digital processing that is inherent 
in a telephone application. Although a DSP is optimized 
for such applications, it should be noted that one 
skilled in the relevant art could easily modify the 
present invention to incorporate a conventional CPU chip 
in place of the DSP chip 122. 

The DSP chip 122 used in the preferred embodi- 
ment of the present invention includes ROM 110 and RAM 
112 fabricated within the device itself. Such customized 
devices help to keep manufacturing costs down. For 
example, Texas Instruments, Inc. offers a DSP chip having 
on-board RAM and ROM. The amount of each type of memory 
can be selected by the system designer. In addition, the 
DSP chip cab be fabricated wherein the ROM is 
pre-programmed with code supplied by the designer. With 
respect to the present invention, the ROM 110 contains a 
real-time operating system (RTOS) and various software 
primitives that are used by the higher level applica- 
tions. The RAM 112 serves the same purpose as RAM in a 
typical computer. 

An internal system bus 121 provides a data path 
between the DSP chip 122 and various system elements, 
including a floppy drive 134, a touch sensitive display 
124 and a magnetic stripe reader 132. In an alternate 
embodiment, the ROM 110 and RAM 112 is accessed via the 
system bus, rather than as memory on board the chip. 
However, such a configuration involves additional compo- 
nents and additional manufacturing steps, which tends to 
increase overall costs. Nevertheless, such an alternate 
arrangement is within the scope of the present invention. 

The touch sensitive display 124 serves both as 
an output device and an input device. The display 
function is based on flat panel technology, and includes, 
but is not limited to, devices such as two- tone backlit 
LCD screens, color active matrix devices and flat panel 
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CRTs. Active matrix technology is preferred because of 
the higher resolutions and sharper images that are 
possible. In addition, color active matrix screens offer 
very pleasing aesthetics in terms of a user interface. 
5 On the other hand, conventional LCD screens are lower 
cost devices which can decrease manufacturing costs 
significantly. The decision as to the type of display 
technology to be used will depend upon the market, and 
does not impact on the functionality of the telephone. 

10 In addition, the touch sensitive display 124 

includes a touch sensitive pad for providing user inputs 
to the telephone. Various technologies are available and 
known, such as capacitance-sensitive pads, so that a 
person of ordinary skill can readily practice this aspect 

15 of the present invention. Also included is a pen*based 
input device 125, so that the user can provide input 
simply by writing upon the touch sensitive device 124. 

The floppy drive 134 is a standard 3.5 inch 
disk drive. The floppy drive serves as the mass storage 

20 medium, rather than a typical hard drive. By eliminating 
the hard drive, manufacturing costs are kept to a mini- 
mum. The various user applications are provided to the 
system through floppies that are read by the floppy drive 
134. The particular applications will be more fully 

25 describe in the discussion below. Figs. 2A and 2B show 
that the floppy drive 134 can be attached to the system 
bus 121 as part of the telephone, or may be an externally 
provided device that plugs into an external port such as 
the PCMCIA port 130, which will be described below. 

30 It is contemplated that the floppy drive 134 

may actually consist of two separate drive units. Such 
an arrangement would increase storage capacity by dedi- 
cating an entire drive to storage, while the applications 
software is accessed from the second drive. Having a 

35 dedicated drive for data storage more readily accommo- 
dates the storage demands for digitized voice messages 
(see below) and portability, allowing the user to put all 
of their data in one location, namely a removable floppy 
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disk. It is further noted that where the floppy drive is 
provided as an external drive 134, as shown in Fig. 2B, 
such a device may be a hard disk drive. 

A magnetic stripe reader 132 is provided to 
5 allow the user to make purchases with a credit card. 
Fig. 2 shows that the magnetic stripe reader can be 
integrated with the telephone 100, or be attached to the 
telephone as an external device through a PCMCIA port 
130. 

10 Two Personal Computer Memory Card International 

Association (PCMCIA) slots, Type I 140 and Type II 130, 
allowing the DSP 122 to access externally provided 
equipment. The PCMCIA Type I slot 140 is compatible with 
memory cards commonly employed in laptop computers and 

15 palmtop organizers, also known as personal data accesso- 
ries (PDAs). The Type I interface 140 can accommodate 
memory cards 142 such as flash memory, DRAM. and SRAM 
devices. These memory cards allow the user to carry 
personalized telephone directories and phone logs from 

20 one telephone to another. For example a memory card can 
be loaded with a telephone directory from a first loca- 
tion and carried by the user to be used at a second 
location. The PCMCIA Type II slot 130 serves as an 
interface to a family of useful peripheral devices. 

25 These include a keyboard 136 for providing input in 

addition to the pen-based input of the display 124, a 
printer 138 to output relevant hardcopy and, as mentioned 
above, an external floppy drive or a hard disk drive 134. 
Referring now to Fig. 2A, the capabilities 

30 contemplated for the telephone of the present invention 

are shown in the software modules 60-66. The software is 
provided from floppy disks which are read by the floppy 
drive 134. One such software module implements the 
functionality of an answering machine, as represented by 

35 the answering software module 60. The module provides 
the functions of a typical answering machine, such as 
recording an outgoing message, detecting an incoming 
call, playback of the message when an incoming call is 
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received and recording the incoming message. The re- 
corded outgoing message is recorded by a user^ digitized 
and stored on a floppy. The answering software 60 
monitors the ring detect circuitry 168 for an incoming 
5 call. In an alternate embodiment, the answering software 
may be interrupt driven, so that the ring detect cir- 
cuitry interrupts the DSP 122 which then activates the 
answering software 60. Either approach is possible, and 
is readily understood by a person of ordinary skill in 

10 the relevant arts. 

Continuing with the operation of the answering 
module 60, upon detection of an incoming call, the 
digitized outgoing message is "played. This involves 
retrieving the message, converting it to an analog 

15 equivalent through the D/A converter 164 and transmitting 
the resulting analog signal along the telephone line 10. 
An incoming message is digitized by the A/D converter 162 
and stored onto the floppy disk. In order to maintain 
low production costs for the manufacture of telephones 

20 and low operating costs for the user, it is contemplated 
that the telephone will use industry standard low-cost 
a.S" floppy disk drives. In order to make the use of 
such drives more practical for storing digitized voice 
files, the answering module 60 of the present invention 

25 includes a means for compressing the data. In this way, 
the storage requirements for the voice files are kept to 
a minimum. Various compression algorithms are well known 
and understood by those skilled in the art, and so will 
not be further discussed. The compressed data files may 

30 also be stored to a memory card 142 attached to the 
PCMCIA Type I port 140. 

A credit card software module 62 operates in 
conjunction with the magnetic stripe reader 132 to 
provide the user with on-line transaction capability. 

35 The magnetic stripe reader provides the software 62 with 
information from a credit card. An alternate approach is 
to dispense with the magnetic stripe reader and to query 
the user directly for the credit card number. This 
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approach offers the benefit of not requiring the use of a 
magnetic stripe reader, thus lowering the cost of the 
telephone. It is further contemplated that both ap- 
proaches are incorporated into the telephone, so that 
5 user may be queried depending upon whether the magnetic 
stripe reader has been installed by the user* Continu- 
ing, upon receipt of the necessary credit card informa- 
tion, the credit card software 62 initiates a communica- 
tions link with the appropriate credit card company and 

10 proceeds to verify the validity of the information 
provided on the credit card. 

The signature verification software module 64 
also participates in the process of making a credit card 
purchase by providing a mechanism for ensuring that the 

15 user of the credit card is who that person purports to 
be. This involves a third party signature verification 
service, which stores the signatures of its enrolled 
members. When the user is ready to conclude a purchase, 
the user's signature is obtained by signing on the touch 

20 sensitive display 124 with the attached pen device. The 
signature software 64 records a signature using any one 
of a number of methods. For example, the writing dynam- 
ics of a signature as it is written, such as pen speed, 
pen pressure and pen direction may be measured and 

25 recorded. The method disclosed by Livshitz et al. 

describes one such technique by which writing dynamics 
may be recorded. The signature software 64, next, sends 
the recorded signature dynamics to the verification 
service to confirm the signature by matching them against 

30 the user's enrolled signature. Upon verification, a 
transaction number is transmitted from the service to 
either the vendor or the credit card company, thus 
concluding the transaction. 

in a further attempt to minimize the cost of 

35 the telephone, a virtual keyboard software module 66 is 
provided. This module utilizes the touch sensitive 
display 124 as a "virtual" keyboard to allow the user to 
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make keyboard entries without having to provide an 
external keyboard. 

The foregoing is a description of the best mode 
contemplated for practicing the present invention. The 
5 illustrations and descriptions are not intended to be 

limiting, since numerous variations and alternate embodi- 
ments will be readily apparent to those of ordinary skill 
in the relevant arts. For example, as already mentioned, 
the screenphone of the present invention can easily be 

10 adapted to provide access over an ISDN network. Addi- 
tional applications software provided on floppies would 
provide the user with features available on such a 
network. It should also be contemplated that the 
screenphone of the present invention may be equipped to 

15 accept at least a second telephone line. It should be 
apparent that many alternate embodiments of the present 
invention are possible without departing from the spirit 
and the scope of the invention which is distinctly 
claimed in the following claims. 



25 



30 



35 
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Claims 

1. A computer based telephone device for use with a 
telecommunications channel comprising: 

a telephone handset having a speaker and a 
microphone, and circuitry for communication with said 
telecommunications channel ; 

a video terminal including 
a display device, 

input means for obtaining user-provided 

information, 

first memory means, coupled to said input 
means, for storing said user-provided information, 

second memory means for storing 
pre-defined information, 

a processing device coupled to each of 
said input means, first memory means, and second memory 
means, and 

signaling means, coupled to said 
processing device and to said telecommunications channel, 
for originating calls in response to said user-provided 
information and for communicating along said 
telecommunications channel, 

said display device having a data path to 
each of said first and second memory means, thereby 
allowing said information to be displayed; 

a credit card means, coupled to said 
telecommunications channel, for transmitting and 
receiving credit card information therealong; and 

an automated answering means, coupled to said 
telecommunications channel, for unattended receiving of 
incoming calls including means for digitizing messages 
from said telecommunications channel and for compressing 
said digitized messages. 
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8. The telephone device of claim 1 wherein said auto- 
mated answering means further includes processing means 
for transmitting a pre-defined message along said tele- 
communications channel and for receiving messages 
5 therefrom; and including third memory means, coupled to 
said processing means, for storing said digitized 
messages • 

10 9. The telephone device of claim 8 wherein said third 
memory means comprises at least one removable disk. 

10 ♦ The telephone device of claim 8 wherein said third 
15 memory means is one of a memory card and a floppy disk. 

11. The telephone device of claim 1 further comprising 
means for verifying a signature, including a pen-based 

20 input device and means for recording the user's writing 
dynamics; said pen-abased input device being coupled to 
said means for recording so that as said signature of the 
user is written, said writing dynamics are recorded; said 
means for verifying further including a connection to 

25 said telecommunications channel so that said writing 
dynamics may be verified remotely. 

12. The telephone device of claim 1 further including a 
30 base unit that houses said display device, input means, 

first and second memory means, second coupling means, 
means for transmitting and means for receiving; and 
wherein said telephone handset is cordless. 

35 

13. The telephone device of claim 12 wherein said 
cordless telephone handset includes said credit card 
means. 
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14. A computerized screenphone for communicating data 
and voice information over a telephone channel compris- 
ing: 

a bus means for conveying analog and digital 

5 signals; 

a data processing device having a flat-panel 
display screen, an input means, a PCMCIA Type I slot, a 
PCMCIA Type II slot and an internal floppy disk drive, 
said data processing device being coupled to said bus 
10 means; 

a magnetic stripe card reader coupled to said 

bus means; 

an answering unit coupled to said bus means, 
and having means for digitizing said voice information 
15 and for compressing said digitized voice information; 

means for verifying a signature, having means 
for recording writing dynamics during the making of a 
signature by the user; and 

circuitry for connection to said telephone 
20 channel being coupled to said bus means, thereby provid- 
ing communication access between said telephone channel 
and each of said data processing device, magnetic stripe 
card reader and answering unit; 

said data processing device having means for 
25 accessing said compressed voice information from said 
answering unit and for storing said compressed voice 
information onto a storage medium; 

said data processing device further having 
means for accessing said writing dynamics and for 
30 transmitting said writing dynamics over said telephone 
line so that said writing dynamics can be verified at a 
remote location. 
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15. The computerized screenphone of claim 14 wherein 
said storage medium is one of a removable floppy disk and 
a memory card having a PCMCIA Type I connector; and said 
input means includes a touch sensitive pad having a pen 
5 device, said pad being operatively associated with said 
flat-panel display, said input means further including an 
optional keyboard having a PCMCIA Type II connector. 

10 16. The computerized screenphone of claim 14 wherein 
said data processing device is a digital signal 
processor. 

15 17. A screenphone for connection to a telecommunications 
network, said screenphone comprising: 
a base unit; and 
a handset unit; 

said base unit and said handset unit having 
20 respectively first and second wireless means for wireless 
communication therebetween, whereby said base unit can be 
cordlessly and remotely operated from said handset unit; 

said base unit including a computer, said com- 
puter having a storage medium and means for communicating 
25 with said network, said computer being coupled to said 
first wireless means; 

said base unit further including a pen-based 
display device and means for acguiring user inputs, each 
being operatively coupled to said computer; 
30 said computer including means for acguiring 

credit card information from the user, means for trans- 
mitting said acquired credit card information to said 
network and means for receiving credit card information 
from said network; 

35 



04/01/2004, EAST Version: 1.4.1 



wo 97/05731 PCT/US96/12329 

-17- 

said computer further including means for auto- 
matic unattended answering of incoming calls, including 
means for detecting an incoming call from said network, 
means for transmitting a pre-recorded message to said 
5 network, means for receiving incoming messages from said 
network, means for digitizing and compressing said incom- 
ing messages, and means for storing said messages on said 
storage medium; 

said computer further including means for veri- 
10 fying a signature, including means for recording writing 
dynamics during the process of signature making by the 
user; and means for communicating said writing dynamics 
to said network, whereby said writing dynamics can be 
verified at a remote location. 

15 

18. The screenphone of claim 17 wherein said computer 
further includes a digital signal processor, a PCMCIA 
Type I and a PCMCIA Type II interface. 

20 

19. The screenphone of claim 18 wherein said means for 
acquiring user input is an input device having a PCMCIA 
Type II connector. 

25 

20. The screenphone of claim 18 wherein said storage 
medium is one of a removable disk and a memory card 
having a PCMCIA Type I connector. 

30 
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